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Class of station

Frequency band/

Authorized emission(s) @

Maximum power 1

frequency
Aeronautical advisory ... VHF . A3E 10 watts. 10
Aeronautical multicom .. .. | VHF . A3E 10 watts.
Aeronautical enroute and aeronautical | HF .... R3E, H3E, J3E, J7B, H2B, J2D 6 kw.
fixed.
HF ... A1A, F1B, J2A, J2B ..o 1.5 kw.
VHF . A3E, A9W G1D, A2D.
Aeronautical search and rescue .... VHF . A3E s 10 watts.
HF ... R3E, H3E, J3E 100 watts.
Operational fixed . VHF G3E, F2D ..... 30 watts.
Flight test land ..... VHF A3E . 200 watts.
UHF . F2D, F9D, F7D 25 watts. 3
HF . H2B, J3E, J7D, J9 6.0 kw.
Aviation SUPPOrt .......ccceeiruerieeeniirecrene VHF . A3E 50 watts.
Airport control tower VHF ... | A3E, G1D, G7D 50 watts.
Below 400 kHz .... | A3E s 15 watts.
Aeronautical utility mobile ... VHF A3E 10 watts.
Radionavigation land test .... 108.150 MHz . AW . 1 milliwatt.
334.550 MHz ....... AIN e 1 milliwatt.
Other VHF . M1A, XXA, A1A, AN, A2A, A2D, A9W ... | 1 watt.
Other UHF . M1A, XXA, A1A, AN, A2A, A2D, A9W ... | 1 watt.
5031.0 MHz F7D 1 watt.
Radionavigation land .... Various4 . Various 4 Various. 4
Aeronautical Frequencies
Aircraft (Communication) ......... UHF e F2D, FOD, F7D ..ccooiiriiiicieceeeeeee 25 watts.
VHF . A3E, A9W, G1D, G7D, A2D 55 watts.
R3E, H3E, J3E, J7B, H2B, J7D, JOW . 400 watts.
A1A, F1B, J2A, J2B 100 watts.
Marine Frequencies s
156.300 MHz ....... G3E R 5 watts.
156.375 MHz ....... G3E e 5 watts.
156.400 MHz ....... G3E e ——— 5 watts.
156.425 MHz . G3E e ————— 5 watts.
156.450 MHz . G3E e —————— 5 watts.
156.625 MHz ....... G3E e 5 watts.
156.800 MHz ....... G3E R 5 watts.
156.900 MHz . G3E e 5 watts.
157.425 MHz . G3E 5 watts.
HFe .. R3E, H3E, J3E, J2B, F1B, A3E .... 1000 watts.
250 watts.
MF§6 . R3E, H3E, J3E, J2B, F1B 1000 watts.
HFe6 .. A3E . 250 watts.
(Radionavigation) Various7 . Various”? Various. 7
Aircraft earth ....... UHF G1D, G1E, 60 watts. 8
Differential GPS ... VHF G7D Various. 2

1The power is measured at the transmitter output terminals and the type of power is determined according to the emission

designator as follows:

(i) Mean power (pY) for amplitude modulated emissions and transmitting both sidebands using unmodulated full carrier.
(i) Peak envelope power (pX) for all emission designators other than those referred to in paragraph (i) of this note.

2Power and antenna height are restricted to the minimum necessary to achieve the required service.
3 Transmitter power may be increased to overcome line and duplexer losses but must not exceed 25 watts delivered to the an-

tenna.

4 Frequency, emission, and maximum power will be determined after coordination with appropriate Government agencies.

5To be used with airborne marine equipment certificated for part 80 (ship) and used in accordance with part 87.

6 Applicable only to marine frequencies used for public correspondence.

7 Frequency, emission, and maximum power will be determined by appropriate standards during the certification process.

8Power may not exceed 60 watts per carrier, as measured at the input of the antenna subsystem, including any installed di-
plexer. The maximum EIRP may not exceed 2000 watts per carrier.

9 Excludes automatic link establishment.

10Power is limited to 0.5 watt, but may not exceed 2 watts when station is used in an automatic unattended mode.

[64 FR 11720, Mar. 22, 1989, as amended at 57 FR 45749, Oct. 5, 1992; 62 FR 40308, July 28, 1997;
63 FR 36607, July 7, 1998; 64 FR 27474, May 20, 1999; 66 FR 26798, May 15, 2001; 69 FR 32880, June

14, 2004]

§87.133 Frequency stability.

(a) Except as provided in

paragraphs

(c), (@), (f), and (g) of this section, the
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carrier frequency of each station must
be maintained within these tolerances:



Federal Communications Commission §87.133
Frequency band (lower limit exclu- Toler- Frequency band (lower limit exclu- Toler-
sive, upper limit inclusive), and cat- ance Tolerance 2 sive, upper limit inclusive), and cat- ance Tolerance 2
egories of stations egories of stations
(1) Band-9 to 535 kHz: Radionavigation stations:
Aeronautical stations . 100 | 100 470-960 MHz ... 500 | 500
Aircraft stations 200 | 100 960-1215 MHz . 20 | 20
Survival craft stations on 50! 5,000 | 20 Hz3 1215-2450 MHz .. 500 | 500
kHz. (8) Band-2450 to 10500 MHz:
Radionavigation stations ............ 100 | 100 Radionavigation stations 691250 | 12506.2
(2) Band-1 605 to 4_1000 kHZ_1 (9) Band-10.5 GHz to 40 GHz:
Aeronautical fixed stations: Radionavigation stations ............ 5000 | 5000
Power 200 W or less ... 100 | 1008
Power above 200 W .... 50 | 508 1This tolerance is the maximum permitted until January 1,
Aeronautical stations: 1990, for transmitters installed before January 2, 1985, and
Power 200 W or less 1007 | 10078 used at the same installation. Tolerance is indicated in parts
P b 200 W 507 | 5078 in 10¢ unless shown as Hertz (Hz).
~ Fower above : i s 2This tolerance is the maximum permitted after January 1,
Aircraft stations ... 1007 1 100 1985 for new and replacement transmitters and to all transmit-
Survival craft stations on 218 200 | 20 Hz® ters after January 1, 1990. Tolerance is indicated in parts in
kHz. 106 unless shown as Hertz (Hz).
(3) Band-4 to 29.7 MHz: 3For transmitters first approved after November 30, 1977.
: ] e 4The tolerance for transmitters approved between January
Aemga”"caégéi‘\’l Staons: 5 1, 1966, and January 1, 1974, is 30 parts in 106. The toler-
ower Or 188§ ooovern. ance for transmitters approved after January 1, 1974, and sta-
_ Power above 500 W ........... 15 tions using offset carrier techniques is 20 parts in 106.
Single-sideband and Inde- 5The tolerance for transmitters approved after January 1,
pendent-sideband emission: 1974, is 30 parts in 106.
Power 500 W or less ... 50 Hz 6In the 5000 to 5250 MHz band, the FAA requires a toler-
Power above 500 W 20 Hz ance of +10 kHz for Microwave Landing System stations
Class F1B emission_s o 10 Hz \1l\l7h1|c):h are to be a part of the National Airspace System (FAR
Other classes of emission: 7For single-sideband transmitters operating in the fre-
Power 500 W or less 20 quency bands 1605-4000 kHz and 4-29.7 MHz which are al-
Power above 500 W ... 10 located exclusively to the Aeronautical Mobile (R) Service, the
Aeronautical stations: tolerance is: Aeronautical stations, 10 Hz; aircraft stations, 20
7 7 Hz.
sga:: 222\/\2\,:(;&8\7\/5 :gg ;83 8For single-sideband radiotelephone transmitters the toler-
. N . 5 2 ance is: In the bands 1605-4000 kHz and 4-29.7 MHz for
Aircraft stations ... 100 | 100 peak envelope powers of 200 W or less and 500 W or less,
Survival craft stations on 836: 200 | 50 Hz® respectively, 50 Hz; in the bands 1605-4000 kHz and 4-29.7
kHz. MHz for peak envelope powers above 200 W and 500 W, re-
(4) Band-29.7 to 100 MHz: spectively, 20 Hz. . .
Aeronautical fixed stations: ®Where specific frequencies are not assigned to radar sta-
Power 200 W or less 50 tions, the bandwidth occupied by the emissions of such sta-
tions must be maintained within the band allocated to the
Power above 200 W 30 service and the indicated tolerance does not apply.
Power 50 W or less . 30 10Until January 1, 1997, the maximum frequency tolerance
Power above 50 W .. 20 for transmitters with 50 kHz channel spacing installed before
Operational fixed stations: January 2, 1985, is 50 parts in 106.
73-74.6 MHz (Power 50 W 50 | 30 11 For purposes of certification, a tolerance of 160 Hz ap-
or less) plies to the reference oscillator of the AES transmitter. This is
73-74.6 MHz (P b 20| 20 abench test
;0 W) z (Power above 12 For emissions G1D and G7D, the tolerance is 2 parts per
- 06.
72-73.0 MHz and 75.4-76.0 55 13For emissions G1D and G7D, the tolerance is 5 parts per
MHz. 108.
Radionavigation stations ............ 100 | 50 .
(5) Band-108 to 137 MHz: (b) The power shown in paragraph (a)
Aeronautical stations ........... 450 | 1220 of this section is the peak envelope
Emergency locator  transmitter 50 | 50 power for single-sideband transmitters
test stations.
Survival craft stations on 121.5 50 | 50 and the mean power for all other trans-
MHz. mitters.
Eme;gencﬁft |°Ca:j°f Szﬁﬁons o Sgg ?;)30 (¢) For single-sideband transmitters,
ircraft and other mobile foe
stations in the Aviation the tolerance is: . .
Services. (1) All aeronautical stations on
Radionavigation stations ............ 20 | 20 land—10 Hz.
Differontial GPS ... 2 (2) All aircraft stations—20 Hz.
(6) Band-137 to 470MHz: ) .
Aeronautical stations .................. 50 | 20 (d) For radar transmitters, except
Survival craft stations on 243 50 | 50 non-pulse signal radio altimeters, the
A'MH?{ i 505 | 3010 frequency at which maximum emission
ircraft stations s N
Radionavigation stations . : 50 | 50 occurs must be within the authorized
Emergency locator transmitters N/A | 5 frequency band and must not be closer
on 406 MHz. than 1.5/T MHz to the upper and lower
(7) Band-470 to 2450 MHz: limits of the authorized bandwidth,
Aeronautical stations .................. 100 | 20 . . . .
Aircraft stations 100 | 20 where T is the pulse duration in micro-
Aircraft earth station 320 Hz 1 seconds.
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§87.135

(e) The Commission may authorize
tolerances other than those specified in
this section upon a satisfactory show-
ing of need.

(f) The carrier frequency tolerance of
transmitters operating in the 1435-1535
MHz and 2310-2390 MHz bands manufac-
tured before January 2, 1985, is 0.003
percent. The carrier frequency toler-
ance of transmitters operating in the
1435-15635 MHz and 2310-2390 MHz bands
manufactured after January 1, 1985, is
0.002 percent. After January 1, 1990, the
carrier frequency tolerance of all
transmitters operating in the 1435-1535
MHz and 2310-2390 MHz bands is 0.002
percent.

(g) Any aeronautical enroute service
transmitter operating in U.S. con-
trolled airspace with 8.33 kHz channel
spacing (except equipment being tested
by avionics equipment manufacturers
and flight test stations prior to deliv-
ery to their customers for use outside
U.S. controlled airspace) must achieve
0.0005% frequency stability when oper-
ating in that mode.

[63 FR 28940, Aug. 1, 1988, as amended at 56
FR 38084, Aug. 12, 1991; 57 FR 45749, Oct. 5,
1992; 58 FR 31027, May 26, 1993; 63 FR 36607,
July 7, 1998; 64 FR 27474, May 20, 1999; 66 FR
26799, May 15, 2001; 69 FR 32880, June 14, 2004;
76 FR 17350, Mar. 29, 2011]

§87.135

(a) Occupied bandwidth is the width
of a frequency band such that, below
the lower and above the upper fre-
quency limits, the mean powers emit-
ted are each equal to 0.5 percent of the
total mean power of a given emission.

(b) The authorized bandwidth is the
maximum occupied bandwidth author-
ized to be used by a station.

(¢c) The necessary bandwidth for a
given class of emission is the width of
the frequency band which is just suffi-
cient to ensure the transmission of in-
formation at the rate and with the
quality required under specified condi-
tions.

Bandwidth of emission.

§87.137 Types of emission.

(a) The assignable emissions, cor-
responding emission designators and
authorized bandwidths are as follows:

47 CFR Ch. | (10-1-12 Edition)

Authorized bandwidth (kilohertz)

Fre-

Above 50 | quen-

cy
MHz devi-

ation

Emission
designator

Class of

emission Below 50
MHz

100HA1A 0.25
300HATN 0.75
2K04A2A 274 50
6K0A2D 50
13K0A2D 50
B6KO0A3E 503
5K6A3E 8.33

3K20A3X 25
13KOA9W 25
1K70F1B
2K40F1B
1M30F1D 3125
kHz
5MOF2D
16KOF3E
36KOF3E
5MOF7D
5MOF9D
16K0G1D
21K0G1D
14K0G1D
5MOF9D
16K0G1D
16KO0G3E
14K0G7D
2K80H2B
2K80H3E 3.0
100HJ2A 0.25
1K70J2B 1.7
2K40J2B 25
2K80J3E 3.0
2K80J7B 3.0
5M0J7D ]
2K80J9W 3.0
620HM1A
NON None 15
) ©)
2K80R3E 3.0
1K12XXA 2.74

J3ETL12 L
J7B1t .
J7D ..
Jow 1
M1A ...
NON ...
PON 13
R3E11 12 .
XXA4

NOTES:

1A1A, F1B, J2A and J2B are permitted provided they do
not cause harmful interference to H2B, J3E, J7B and JOW.

2For use with an authorized bandwidth of 8.0 kilohertz at
radiobeacon stations. A3E will not be authorized:

(i) At existing radiobeacon stations that are not authorized to
use A3 and at new radiobeacon stations unless specifically
recommended by the FAA for safety purposes.

(ii) At existing radiobeacon stations currently authorized to
use A3, subsequent to January 1, 1990, unless specificallly
recommended by the FAA for safety purposes.

3In the band 117.975-136 MHz, the authorized bandwidth
is 25 kHz for transmitters approved after January 1, 1974.

4 Applicable only to Survival Craft Stations and to the emer-
gency locator transmitters and emergency locator transmitter
test stations employing modulation in accordance with that
specified in §87.141 of the Rules. The specified bandwidth
and modulation requirements shall apply to emergency locator
transmitters for which approval is granted after October 21,
1973.

5This emission may be authorized for audio frequency shift
keying and phase shift keying for digital data links on any fre-
quency listed in  §87.263(a)(1), §87.263(a)(3) or
§87.263(a)(5). 13KOA2D emission may be authorized on fre-
quencies not used for voice communications. If the channel is
used for voice communications, 13KOA9W emission may be
authorized, provided the data is multiplexed on the voice car-
rier without derogating voice communications.

6 Applicable to operational fixed stations in the bands 72.0—
73.0 MHz and 75.4-76.0 MHz and to CAP stations using F3
on 143.900 MHz and 148.150 MHz.

7 Applicable to operational fixed stations presently author-
ized in the band 73.0-74.6 MHz.

190



		Superintendent of Documents
	2013-01-09T11:28:46-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




